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Disposition of Claims 

4) ^ Claim(s) 1.3-9,11 and 12 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 
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DETAILED ACTION 



Continued Examination Under 3 7 CFR 1. 114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on September 21, 2004 has been entered. 



Response to Amendment 

2. This Office Action is in response to the amendment filed on September 21, 2004. 

Specification 

3. The disclosure is objected to because of the following informalities: 

Page 5 lines 3-4, "the interconnect 265 may include 8 differential pairs, 9 pairs for data, 
and 9 pairs for address and command." should be - the interconnect 265 may include 18 
differential pairs, 9 pairs for data, and 9 pairs for address and command.- 
Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such Ml, clear, concise, and exact terms as to enable any person skilled in the art to 
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which it pertains, or with which it is most nearly connected, to make and use the same and shall set forth 
the best mode contemplated by the inventor of carrying out his invention. 

5. Claims 1, 3-4, 5-9 and 11-12 are rejected under 35 U.S.C. 1 12, first paragraph, as failing 
to comply with the written description requirement. The claim(s) contains subject matter, which 
was not described in the specification in such a way as to reasonably convey to one skilled in the 
relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

Regarding claims 1 and 9, the limitation "an off-chip memory module" neither clearly 
disclosed in the drawing nor described in the specification. If Applicant believe it does disclosed 
in at the time the application was filed, please point it out to the examiner with the detail page 
and line numbers in the response. 

Regarding claims 5 and 9, the limitation "a data cache including an eviction buffer" 
neither clearly disclosed in the drawing nor described in the specification. If Applicant believe it 
does disclosed in at the time the application was filed, please point it out to the examiner with the 
detail page and line numbers in the response. 

Regarding claims 3-4, 6-8 and 1 1-12 are also rejected because of depending on claims 1, 
5 and 9 respectively, containing the same deficiency. 

6. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming 
the subject matter which the applicant regards as his invention. 
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7. Claim 3 is rejected under 35 U.S.C 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

Regarding claim 3, the term "a second memory module memory device" is indefinite, 
because it is unclear whether is a second memory module or a second memory device. 

The following are rejections are applied from what is best understood of the claim(s) in 
view of the 35 U.S.C. 1 12 First paragraph problems listed above. 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

9. Claims 1, 3-9 and 1 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stracovsky et al. (US PAT. 6,216,178 hereinafter Stracovsky) in view of Saulsbury et al. (US 
PAT. 6,128,702). 

Regarding claim 1, Stracovsky discloses a memory controller, i.e., universal controller 
(104, figure IB), comprising an array of tag address storage location, i.e., resource tag (1 14, 
figure IB), and a command sequencer and serializer unit, i.e. command sequencer (116, figure 
IB), coupled to the array of tag address storage locations further determent the resources state of 
and location of the requested data stored in shared memory (108, figure IB) and (col. 7 line 24 
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through col. 8 line 2 and col 10 line 46 through col. 1 1 line 15), the command sequencer and 
serializer unit to control a data in an off-chip memory module, i.e., shared memory (108, figure 
IB) via the memory command bus (220, figure IB), command sequencer and serializer unit to 
cause a current line of data to be written from the command sequencer and serializer unit to the 
memory module (col. 6 lines 21-49, col. 1 1 line 22 through col. 12 line 19 and col. 13 lines 8- 
47). Stracovsky differs from the claimed invention in not specifically teaches a data cache and 
an eviction buffer located on at least one memory device of an off-chip memory module, the 
memory controller coupled to the memory module via a memory bus, the command sequencer 
and serializer unit to cause a current line of data to be written from the command sequencer and 
serializer unit to the data cache, the command sequencer and serializer unit to cause a previous 
line of data to be evicted out of the data cache to the eviction buffer located on the memory 
device. However, Saulsbury teaches the computer system (100, figure 1) comprising a memory 
controller, i.e., CPU (102, figure 1) and a memory module, i.e., system memory (103, figure 1) 
wherein the memory module comprising at least one memory device, i.e., victim data cache 
(106, figure 1), memory block (104, figure 1), wherein an eviction buffer, i.e., victim data cache 
line storage (160, figure 7) located on the memory device in an off-chip memory module, and a 
data cache, i.e., primary data cache (122, figure 1), in addition, Saulsbury teaches the memory 
controller is able to accessing the data from the data cache via the primary data cache bank logic 
(150, figure 2) which the memory accessing operation comprising a command to cause a 
previous line of data, i.e., victim data cache line, to be evicted out of the data cache an eviction 
buffer located on the memory device (col. 1 1 line 47 through col. 12 line 6 and col. 12 line 48 
through col. 13 line 66). Therefore, it would have been obvious to a person of ordinary skill in 
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the art at the time the invention was made to modify the computer system Stracovsky in having a 
data cache located on each of memory bank and the command sequencer and serializer unit to 
cause a previous line of data to be evicted out of the data cache to an eviction buffer located on 
the memory module, as per teaching of Saulsbury, because it reduces the miss rate and increase 
the access speed of in the memory operation, because it greatly reduces the cache miss rate over 
conventional data caches that store data cache lines that are less than full-width. 

Regarding claim 3, Saulsbury discloses the command sequencer and serializer to deliver 
a write-back command to the data cache associated with the memory module, the write back 
command to cause the previous line of data stored in the eviction buffer to be written out to a 
second memory module memory device (col. 12 line 48 through col. 13 line 66 and col. 14 lines 
37-64). 

Regarding claim 4, Saulsbury discloses the write-back command including way 
information and bank address information (col. 12 line 48 through col. 13 line 66 and col. 14 
lines 37-64). 

Regarding claim 5, Stracovsky discloses a memory module, i.e., shared memory (108, 
figure IB) comprising at least one memory device (device type 1 - device type N, figure 1C), 
and a memory controller, i.e., universal controller (104, figure IB) coupled to the shared memory 
via the memory bus (220, figure IB), and the memory controller further generating the requested 
data and command from the processor (102, figure IB) to the memory device (col. 6 lines 21-49, 
col. 1 1 line 22 through col. 12 line 19 and col. 13 lines 8-47), the memory controller including an 
array of tag address storage location, i.e., resource tag (1 14, figure 4) and (col. 7 line 24 through 
col. 8 line 2 and col. 10 line 46 through col. 1 1 line 15). Stracovsky differs from the claimed 
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invention in not specifically teaches a data cache coupled to the memory device, the memory 
controller to write a current line of data to the data cache, the memory controller to cause a 
previous line of data to be evicted out of the data cache to an eviction buffer located on the 
memory modules. However, Saulsbury teaches the computer system (100, figure 1) comprising 
a memory controller, i.e., CPU (102, figure 1) and a memory module, i.e., system memory (103, 
figure 1) wherein the memory module comprising at least one memory device, i.e., victim data 
cache (106, figure 1), memory block (104, figure 1), wherein an eviction buffer, i.e., victim data 
cache line storage (160, figure 7) located on the memory device in an off-chip memory module, 
and a data cache, i.e., primary data cache (122, figure 1), in addition, Saulsbury teaches the 
memory controller is able to accessing the data from the data cache via the primary data cache 
bank logic (150, figure 2) which the memory accessing operation comprising a command to 
cause a previous line of data, i.e., victim data cache line, to be evicted out of the data cache an 
eviction buffer located on the memory device (col. 1 1 line 47 through col. 12 line 6 and col. 12 
line 48 through col. 13 line 66). Therefore, it would have been obvious to a person of ordinary 
skill in the art at the time the invention was made to modify the computer system Stracovsky in 
having a data cache located on each of memory bank and the command sequencer and serializer 
unit to cause a previous line of data to be evicted out of the data cache to an eviction buffer 
located on the memory module, as per teaching of Saulsbury, because it greatly reduces the 
cache miss rate over conventional data caches that store data cache lines that are less than full- 
width. 
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Regarding claim 6, Saulsbury discloses the memory controller to further instruct the data 
cache to evict a previous line of data from the data cache into an eviction buffer (col 1 1 line 47 
through col. 12 line 6 and col. 12 line 48 through col. 13 line 66). 

Regarding claim 7, Saulsbury discloses the memory module to receive a write-back 
command that generated by the memory controller, the write-back command to cause the 
previous line of data to be written out of the eviction buffer to the memory device (col 12 line 48 
through col. 13 line 66 and col. 14 lines 37-64). 

Regarding claim 8, Saulsbury discloses the write-back command including way 
information and bank address information (col. 12 line 48 through col. 13 line 66 and col. 14 
lines 37-64). 

Regarding claim 9, Stracovsky discloses a system (100, figure IB) comprising a 
processor (102, figure IB), a memory controller, i.e. universal controller (104, figure IB) 
coupled to the processor via the system bus (106, figure IB), the memory controller including an 
array of tag address storage location, i.e., resource tags (1 14, figure IB) and a command 
sequencer and serializer unit, i.e., command sequencer (1 16, figure IB) coupled to the array of 
tag to determent the resources state of and location of the requested data stored in shared 
memory (108, figure IB) and (col. 7 line 24 through col. 8 line 2 and col. 10 line 46 through col. 
1 1 line 15), and an off-chip memory module (108, figure IB) coupled to the memory controller 
via a memory bus (220, figure IB), the memory module including at least one memory device 
(device type 1 - device type N, figure 1C). Stracovsky differs from the claimed invention in not 
specifically teaches a data cache coupled to the memory device, the data cache controlled by a 
plurality of commands delivered by the memory controller, the memory controller writing a 
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current line of data to the data cache, the memory controller to further instruct the data cache to 
evict a previous line of data from the data cache into an eviction buffer. However, Saulsbury 
teaches such as rejected as the same in claims 1 and 5. Therefore, it would have been obvious to 
a person of ordinary skill in the art at the time the invention was made to modify the computer 
system of Stracovsky in having a data cache coupled to the memory device, the data cache 
controlled by a plurality of commands delivered by the memory controller, the memory 
controller writing a current line of data to the data cache, the memory controller to further 
instruct the data cache to evict a previous line of data from the data cache into an eviction buffer, 
as per teaching by the computer system of Saulsbury, because it greatly reduces the cache miss 
rate over conventional data caches that store data cache lines that are less than full-width. 

Regarding claim 11, Saulsbury discloses the memory controller to deliver a write-back 
command to the data cache, the write-back command to cause the previous line to written out of 
the eviction buffer to the memory device (col. 12 line 48 through col. 13 line 66 and col. 14 lines 
37-64). 

Regarding claim 12, Saulsbury discloses the write-back command including way 
information and back address information (col. 12 line 48 through col. 13 line 66 and col. 14 
lines 37-64). 

Response to Arguments 
10. Applicant's arguments filed September 21, 2004 have been fully considered but they are 

not persuasive. 
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In response to applicant's argument that there is no suggestion to combine the references, 
the examiner recognizes that obviousness can only be established by combining or modifying the 
teachings of the prior art to produce the claimed invention where there is some teaching, 
suggestion, or motivation to do so found either in the references themselves or in the knowledge 
generally available to one of ordinary skill in the art. See In re Fine, 837 F.2d 1071, 5 
USPQ2d 1596 (Fed. Cir. 1988)and/« re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). 
In this case, In this case, Stracovsky and Saulsbury are combinable because they are in the same 
field of endeavor, i.e., a data processing system having a multiple memory banks device. In 
addition, Stracovsky teaches a backbone structure of the data processing system including a 
memory controller, i.e., universal controller, which comprising a tag, i.e., resource tags, and a 
command sequencer, i.e., command sequencer and serializer unit, and a system memory 
comprising a plurality of devices (figures IB- ID). Although Stracovsky fails to specifically 
teach the system memory comprising a data cache, and an eviction buffer located on at least one 
memory device, and a previous cache line of data to be evicted out of the data cache to the 
eviction buffer located on the memory device, such limitation is taught by Saulsbury (see 
rejection above). Note while Stracovsky also teaches memory device comprising a plurality tff 
blocks and controlled by the CPU, i.e., memory controller, (figure 1). Thus, Stracovsky and 
Saulsbury and combinable, and the motivation of Stracovsky and Saulsbury is to reduces the 
cache miss rate over conventional data caches that store data cache lines that are less than full- 
width (see Saulsbury col. 15 lines 30-33). 

In response to the newly amended claim 5, the newly amended limitation "a data cache 
including an eviction buffer" is inconsistent with the limitation "the memory controller to cause a 
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previous line of data to be evicted out of the data cache to the eviction buffer located on the 
memory device", because how would the previous line of data to be evicted out of the data cache 
if an eviction buffer is included in the data cache. 

In response to the to Applicant's argument that neither Stracovsky nor Saulsbury teaches 
the memory module is an off-chip memory module, examiner recognizes that Applicant fails to 
clearly disclosure the newly amended limitation in the specification or drawings (see rejected 
under 35 U.S.C. 1 12 First paragraph above). In addition, the specification of Applicant's 
invention only disclosures the computer system includes a processor, memory controller, and a 
system memory coupled to the memory controller via a memory bus as defined in figure 1 and 
(Pp [0014]-[0016]). Furthermore, the claims are interpreted as the broadest reasonable 
interpretation, since Stracovsky teaches system comprising requesting device, a universal device 
controller, and a shared resource, which connected by system bus (figure IB), thus, Stracovsky is 
enough to rejected based on the broadest claim language. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zhuo H Li whose telephone number is 571-272-4183. The 
examiner can normally be reached on Tue-Fri 8:00 a.m. to 5:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Kim can be reached on 571-272-4182. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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12. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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